(S2) Theoretical calculations
Computational Details: All theoretical calculations are performed by density functional theory (DFT) methods using Gaussian 09 2 and ADF2017.106 3 program packages. Geometries of all the complexes are optimized with the global-hybrid meta-GGA U-M06-2X functional 4 in conjugation with def2-SVP 5 basis set for all the atoms without symmetry constraints. The vibrational frequency calculations were accomplished at the optimized geometries to determine the nature of stationary points (minima or saddle point on the potential energy surface). The geometries were verified as true minima by the absence of imaginary frequency. Single point calculations were performed on optimized geometries using higher basis set def2-TZVP 6 for all atoms. Solvation energies in diethyl ether (ɛ = 4.24) were evaluated by a selfconsistent reaction field (SCRF) approach using the SMD continuum solvation model. 7 All energy values reported in the manuscript are at U-M06-2X/def2-TZVP/SMD//U-M06-2X/def2-SVP level of theory.
Within ADF2013.01, Natural bond orbital (NBO) analysis is performed by using the NBO 6.0 8 program at the BP86 9 functional in combination with a triple-ζ-quality basis set using uncontracted slater-type orbital (STO) 10 augmented with two set of polarization functions for all atoms without any frozen core approximation. This level of theory is denoted as U-BP86/TZ2P//U-M06-2X/def2-SVP. Wiberg bond indices (WBI) 11 and Mulliken spin density calculations were accomplished at the same level of theory.
QTAIM 12 analysis in the AIMALL program is also performed in the wave function generated file at U-M06-2X/def2-TZVP//U-M06-2X/def2-SVP level of theory. Any bonded pair of atoms has a bond path, i.e. a connecting line with maximum electron density. The bond critical point (BCP) is a point on this line where the gradient ∇ρ(r) of the density is equal to zero. The magnitude of the electron density, ρ(r) and its Laplacian, ∇ 2 ρ(r) at the BCP provide information about the strength and type of bond. The Laplacian indicates whether the density is locally concentrated (∇ 2 ρ<0) or depleted (∇ 2 ρ>0). The ellipticity (ε) measures the deviation of the bonding density from cylindrical symmetry.
Furthermore, to gain insight into the bonding scenario of the complexes, ETS-NOCV 13 calculations were performed at BP86/TZ2P level without any frozen core approximation using ADF2017.106 program package on the BP86/def2-SVP optimized geometries. In extended transition state (ETS) analysis, the instantaneous interaction energy is partitioned into three chemically meaningful terms:
where ∆E elstat denotes the quasiclassical coulomb interaction energy between the fragments. ∆E Pauli accounts for destabilizing interaction between the occupied orbitals. The stabilizing orbital interaction term ∆E orb represents the interaction between the occupied and virtual orbitals of the two fragments. ETS-NOCV analysis is an extension of ETS analysis in which ΔE orb term is decomposed into the contributions from different natural orbitals of chemical valence (NOCV). The contours of deformation densities were plotted using the ADF-GUI interface. Scalar relativistic effects were considered using the zeroth-order regular approximation (ZORA) in all ADF calculations. 14 EPR parameters including the Landé splitting factors (g) and hyperfine coupling constants (A) were computed at UB3LYP/def2-TZVP 15 level of theory.
Optimized geometries and orbital diagrams are rendered in the Chemcraft 16 and CYLview 17 visualization softwares. [a] Electron density at BCP (e/Å 3 ). [b] Laplacian at BCP (e/Å 5 ).
[c] Ellipticity. [a] S=singlet, D=doublet. [b] Percentage contribution to the total attractive interactions ∆E elstat +∆E orb .
LUMO ( Crystals of compound 1 were selected using a polarization microscope under mounting oil and subsequently shock-frozen in liquid nitrogen and brought to the Swiss Light source (SLS) synchrotron in a storage Dewar. The structure of compound 1 was then measured at beamline X10SA at the SLS. This end station is equipped with a custom-made high-precision one axis goniometer, a DECTRIS Pilatus 6M single photon counting detector and a nitrogen gas-flow cooling device. A wavelength of 0.6358 Å (19.5 keV) and a detector distance of 165 mm were chosen. Only two phi-scans was carried out, giving a > 91 % complete coverage of reciprocal space. In total 450 plus 1800 images were collected in rotation increments of 0.2 degrees. Data integration was performed with the XDS program. 18 An empirical absorption correction, scaling and merging were performed with SADABS. 19 The structure was then solved with dual-space direct methods 20 and refined with shelxl using anisotropic displacement parameters for nonhydrogen atoms and a riding hydrogen model. 21
Crystal data refinement parameter of 1: (11) C21-Al1-Cl1 109.37 (4) C21-C22-C25 112.27 (10) 
